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Introduction

The South Carolina Department of Health and Environmental Control’s (SCDHEC)
Environmental Surveillance and Oversight Program (ESOP) supports and complements
SCDHEC's comprehensive regulatory program at the Savannah River Site (SRS) by focusing on
those activities not supported or covered through our normal regulatory framework. The primary
function of the ESOP is to evaluate the effectiveness of SRS monitoring activities. To
accomplish this function, the ESOP conducts non regulatory monitoring activities on and around
the SRS, conducts evaluations of the SRS monitoring program and provides an independent
source of information to the public pertaining to levels of contaminants in the environment from
historical and current SRS operations.

This report includes a description of the ESOP's multi-media monitoring network and activities
along with a summary of the findings of the ESOP from the 2013 calendar year monitoring
period.
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1.0 PROJECT SUMMARY

Atmospheric transport has a significant potential to impact the citizens of South Carolina from
releases associated with activities at the Savannah River Site (SRS). This project provides
independent quantitative monitoring of atmospheric radionuclide releases associated with the
SRS. This provides monitoring of atmospheric media on a routine basis to measure radionuclide
concentrations in the surrounding environment and to identify trends that may require further
investigation. Radiological atmospheric monitoring sites were established to provide spatial
coverage of the project area.

The South Carolina Department of Health and Environmental Control (SCDHEC)
Environmental Surveillance and Oversight Program (ESOP) air monitoring capabilities in 2013
included eight air-monitoring stations with the capacity for sample collection using glass fiber
filters, rain collection pans, silica gel columns, and 19 thermoluminescent dosimeters (TLDs).
Five of the air-monitoring stations are on or within two miles of the SRS perimeter; New
Ellenton (NEL), Jackson (JAK), Allendale Barricade (ABR), South Carolina Advanced
Technology Park in Snelling (SCT), and Dark Horse at the Williston Barricade (DKH); one at
the center of the site, Burial Grounds North (BGN); and two are within 25 miles of the site -
Aiken (AIK) and Allendale (ALN). Thirteen of the TLDs are on or near the site perimeter, one
is in the center of the site, and five are within 25 miles of the site in surrounding population
centers. Only perimeter air monitoring stations and TLDs are used for comparison to SRS data.
Refer to Map 1 in Section 4.0 for specific monitoring locations.

The glass fiber filters were used to collect total suspended particulates (TSP). Particulates were
screened weekly for gross alpha and gross beta-emitting activity. Precipitation, when present,
was sampled and analyzed monthly for tritium. Silica gel distillates of atmospheric moisture
were analyzed monthly for trittum. TLDs were collected and analyzed every quarter for ambient
beta/gamma levels. SCDHEC emphasizes monitoring for radionuclides in atmospheric media
around the SRS at potential public exposure locations.

SCDHEC data substantiated historically reported Department of Energy-Savannah River (DOE-
SR) values for radionuclides in the ambient environment at or near the SRS boundary. Average
DOE-SR atmospheric radiological monitoring results for gross alpha/beta in air, ambient
beta/gamma, and tritium in precipitation at the SRS boundary were within two standard
deviations of the SCDHEC reported average values. Variations in atmospheric radiological
monitoring results between SCDHEC and DOE-SR are likely a result of differences in
monitoring locations, local meteorological conditions, frequency of sampling, and number of
locations. Reported differences are for regional background levels and present no difference
with regard to the impact on public health.

In summary, no United States Environmental Protection Agency (USEPA) air standards were
exceeded at the monitored locations. Sampling results by SCDHEC indicate that SRS activities
had a measurable but negligible impact on local air quality.
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2.0 RESULTS AND DISCUSSION

Total Suspended Particulates

Gross Alpha

During the 2013 sampling period, gross alpha activity ranged from less than the lower limit of
detection (<LLD) to 0.0054 picocuries per cubic meter (pCi/m?) at the site perimeter (NEL, JAK,
ABR, SCT, and DKH). The maximum gross alpha detection was collected on October 1 at the
SCT air station. Values in this range are typically associated with naturally occurring alpha-
emitting radionuclides, primarily as decay products of radon, and are considered normal
(Kathren 1984). The SCDHEC average gross alpha radionuclide concentration in 2013 was
0.0018 (£ 0.0009) pCi/m’. The DOE-SR gross alpha average of 0.0010 (+ 0.0004) pCi/m’ is
within one standard deviation of the SCDHEC gross alpha activity average (SRNS 2014).
Section 5.0, Figure 1 shows average gross alpha activity for SRS perimeter locations and
illustrates trending of gross alpha values for SCDHEC and DOE-SR. Figures 6-8 show SCDHEC
2013 trending.

Gross Beta

During the 2013 sampling period, the site perimeter (NEL, JAK, ABR, SCT, and DKH) gross
beta concentrations ranged from 0.0085 to 0.0421 pCi/m’. The maximum gross beta detection
was collected on February 20 at the JAK air station. The average gross beta concentration
reported by SCDHEC in 2013 was 0.0223 (+ 0.0077) pCi/m’. Section 5.0, Figures 6 - 11 show
SCDHEC trending for 2013 for both gross alpha and gross beta. Values in this range are
typically associated with naturally occurring beta-emitting radionuclides, primarily as decay
products of radon (Kathren 1984). Small seasonal variations at each monitoring location have
been consistent with historically reported SCDHEC values (SCDHEC 2012). The USEPA Office
of Radiation and Indoor Air uses gross beta counts as an indicator to determine if additional
analyses will be performed. A gamma scan is conducted if the gross beta activity exceeds 1
pCi/m’ (USEPA 2013). This tiering of definitive analyses is used for all total suspended
particulate sampling associated with RadNet. RadNet is comprised of a nationwide network of
sampling stations that identify trends in the accumulation of long-lived radionuclides in the
environment (USEPA 2005). The DOE-SR gross beta average of 0.0126 (+ 0.0047) pCi/m” is
within two standard deviations of the SCDHEC gross beta activity average (SRNS 2014).
Section 5.0, Figure 2 shows average gross beta activity for the SRS perimeter locations and
illustrates trending of gross beta values for SCDHEC and DOE-SR. Figures 9-11 show SCDHEC
2013 trending.

Gamma

First quarter glass fiber filters were also scanned weekly for gamma emitting radionuclides. No
non-naturally occurring radionuclides were detected.

Radiochemical Particulate Data

First quarter glass fiber filters were composited and analyzed for plutonium 238 (Pu-238) and
239/240 (Pu-239/240). The DKH air station had detections of both Pu-238 at 0.000017 (+
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0.000013) pCi/m3, and Pu-239/240 at 0.000046 (£ 0.000021) pCi/m3 . Both detections are below
regulatory limits (ANL 2007).

Ambient Beta/Gamma

SCDHEC conducts ambient beta/gamma monitoring through the deployment of TLDs around
the perimeter of the SRS. Ambient beta/gamma levels measured with TLDs are provided for all
quarters of 2013. It should be noted that 4 millirem (mrem) are subtracted from the reported
result for each TLD to account for the transcontinental flight from South Carolina to California
and back (Walter 1995). During the 2013 sampling period, total combined quarterly ambient
beta/gamma ranged from 61 to 107 mrem at the site perimeter. The maximum ambient
beta/gamma detection was collected at the US 278 at Upper Three Runs Creek location (TLD-
17). The SCDHEC average ambient beta/gamma activity for perimeter TLDs in 2013 was 84.15
(£13.09) mrem. The DOE-SR average ambient beta/gamma activity was 86.73 (+ 9.10) mrem for
2013 (SRNS 2014). The DOE-SR ambient/beta gamma average was within one standard
deviation of the SCDHEC average. During the sampling period, SCDHEC external radiation
levels at monitored locations were slightly lower than levels reported by DOE-SR. Over the past
six years, there have been no major increases or decreases in the average ambient beta/gamma
activity reported by DOE-SR or SCDHEC. Section 5.0, Figure 3 shows trends at the SRS
perimeter for averaged ambient beta/gamma values for DOE-SR and SCDHEC.

Tritium

Tritium continues to be the predominant radionuclide detected in the perimeter samples. During
2013, DOE-SR released approximately 24,300 Ci of tritium from SRS (SRNS 2014). Most of the
tritium detected in SCDHEC perimeter samples may be attributed to the release of tritium from
tritium facilities, separation areas, and from diffuse and fugitive sources (SRNS 2014).

Tritium In Air

Tritium in air values reported by SCDHEC are the result of using the historical method of
calculating an air concentration of tritium based on the upper limit value of absolute humidity
(11.5 grams of atmospheric moisture per cubic meter) in the geographic region (NCRP 1984).
SCDHEC tritium results greater than the LLD are then converted from picocuries per liter
(pCi/L) to pCi/m’ using the formula:

pCi/L = pCi/ml(11.5) = pCi/m’
1000

During the 2013 sampling period, tritium in air ranged from <LLD to 15.20 pCi/m’. The
maximum perimeter tritium in air activity was collected at the SCT air station in February. The
SCDHEC average measured activity for tritium in air was 4.62 (+ 2.52) pCi/m’. The SCDHEC
average for tritium activity was well below the USEPA equivalent yearly average standard of
20,000 pCi/m’ for airborne tritium activity (ANL 2007). The DOE-SR average measured value
for tritium activity in air at the SRS perimeter was 16.59(+ 14.47) pCi/m® (SRNS 2014). DOE-
SR average measured values for tritium in atmospheric moisture were higher than SCDHEC
average measured values for the SRS perimeter (SRNS 2014). The DOE-SR average measured
activity for tritium was within one standard deviation of the SCDHEC measured average. This
difference may be attributed to a dilution that occurs when desiccants are used for collecting
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atmospheric moisture for tritium analysis. Prior to deployment in the field, silica-gel desiccant is
dried to remove any moisture. However, a small percentage of water remains in the desiccant.
This results in a slight dilution of the collected sample, which is reflected in the distillate.
Another factor that may contribute to the lower SCDHEC air tritium values is that only two of
the monitoring stations are exactly on the SRS perimeter (property line); while the other three
points used for this comparison are located in population centers, approximately two miles from
the SRS property line.

Average DOE-SR tritium in air activity was higher than the SCDHEC measured activity but well
within the same order-of-magnitude. These variations could be caused by different sampling
locations, number of locations, or sample frequency.

Average tritium in air activity at the SRS perimeter reported by SCDHEC for 2013 was higher
than reported in 2012 and has fluctuated over the last six years. DOE-SR also reported a slight
increase from 2012 to 2013 with fluctuations over the past six years. Section 5.0, Figure 4
illustrates trending of atmospheric tritium activity for SCDHEC and DOE-SR as measured and
calculated at the SRS perimeter. Section 5.0, Figures 12-14 show SCDHEC 2013 trending.

Tritium In Precipitation

During the 2013 sampling period, tritium in precipitation ranged from <LLD to 346.02 pCi/L.
The maximum reported value for SCDHEC perimeter locations was collected at the JAK air
station in July. The SCDHEC average measured activity for tritium in precipitation was 279.64
(£56.39) pCi/L. The DOE-SR average measured value for tritium activity in precipitation at the
SRS perimeter was 747.29 (£ 803.12) pCi/L (SRNS 2014). The SCDHEC and DOE-SR averages
for tritium activity were well below the USEPA standard of 20,000 pCi/L in drinking water
(USEPA 2002). The DOE-SR averages for tritium activity were within one standard deviation of
the SCDHEC average. Section 5.0, Figure 5 shows average tritium in precipitation activity for
SRS perimeter locations and illustrates trending tritium in precipitation values for SCDHEC and
DOE-SR. Section 5.0, Figures 15 - 17 show trending for 2013 for SCDHEC.

3.0 CONCLUSIONS/RECOMMENDATIONS

All SCDHEC data collected in 2013 confirmed historically reported DOE-SR values for gross
alpha/beta, ambient beta/gamma and tritium in the environment at the SRS boundary, with no
anomalous data noted for any monitored parameters.

Even with the variability of environmental data and sampling frequencies, DOE-SR gross
alpha/beta in air, tritium in precipitation, tritium in air, and ambient beta/gamma averages were
within two standard deviations of SCDHEC measured averages.

No USEPA air standards were exceeded at the monitored locations. Sampling results by
SCDHEC indicate that SRS activities did have a measurable but negligible impact on local air
quality.

Due to continued releases from site facilities (tritium facilities, separations areas, etc.), SCDHEC
will continue to collect weekly TSP for gross alpha/beta, monthly for atmospheric and
precipitation tritium, and quarterly ambient beta/gamma samples.
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5.0 TABLES AND FIGURES
2013 Radiological Atmospheric Monitoring On and Adjacent to SRS

Table 1. SCDHEC and DOE-SR Sample Frequency Comparison

Sample Frequency
SCDHEC | DOE-SR

Total Suspended Particulates Weekly | Bi-weekly
Precipitation Monthly | Bi-weekly
Atmospheric Moisture Monthly | Monthly

Thermoluminscent Dosimeters Quarterly | Quarterly

Figure 1. DOE-SR and SCDHEC Comparison of Average Gross Alpha For Total Suspended
Particulates at the SRS Perimeter
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Figure 2. DOE-SR and SCDHEC Comparison of Average Gross Beta For Total Suspended
Particulates at the SRS Perimeter
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Figure 3. DOE-SR and SCDHEC Comparison of Average Ambient Beta/Gamma at the SRS
Perimeter
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Figure 4. DOE-SR and SCDHEC Comparison of Average Tritium in Air at the SRS Perimeter
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Figure 5. DOE-SR and SCDHEC Comparison of Average Tritium in Precipitation at the SRS
Perimeter
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Figure 6. Weekly Gross Alphain Air (Perimeter Stations)
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Figure 7. Weekly Gross Alphain Air (Non-Perimeter Stations)
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Figure 8. Weekly Gross Alpha in Air (SRS Center Station)
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Figure 9. Weekly Gross Beta in Air (Perimeter Stations)
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Figure 10. Weekly Gross Beta in Air (Non-Perimeter Stations)
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Figure 11. Weekly Gross Beta in Air (SRS Center Station)
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Figure 12. Tritium in Air (Perimeter Stations)
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Figure 13. Tritium in Air (Non-Perimeter Stations)
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Figure 14. Tritium in Air (SRS Center Station)
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Note: Breaks in data indicate where no sample was available.
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Figure 15. Tritium in Precipitation (Perimeter Stations)
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Figure 16. Tritium in Precipitation (Non-Perimeter Stations)
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Figure 17. Tritium in Precipitation (SRS Center Station)
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6.0 SUMMARY STATISTICS

2013 Ambient Beta/Gamma Summary Statistics

2013 Summary StatiStiCS .....ccoveeiiiieeeiiiiee e

Note:

Avg—Average

Std Dev—Standard Deviation
Min—Minimum
Max—Maximum

N—Number of Samples

( )—Number of Detections
P—Perimeter
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Ambient Beta/Gamma Summary Statistics 2013

Sample Location Quarterly Avg|Std Dev| Min | Max [Median
mrem mrem [mrem|mrem| mrem
Colocated with AIK Air Station 16.00 2.00 [15.00] 19.00] 15.00
Colocated with BGN Air Station 28.25 3.10 |24.00] 31.00] 29.00
Green Pond (P) 20.00 1.83 [18.00( 22.00{ 20.00
Colocated with JAK Air Station (P) 16.75 2.22 |15.00| 20.00| 16.00
Crackerneck Gate (P) 22.50 2.65 [19.00] 25.00| 23.00
TNX Boat Ramp (P) 24.00 2.83 | 20.00 26.00| 25.00
Colocated with ABR Air Station (P) 15.25 2.22 |12.00(17.00| 16.00
Junction of Millet Road and Round Tree Road (P) 21.50 2.38 |18.00 23.00| 22.50
Patterson Mill Road at Lower Three Runs Creek (P) 24.00 0.82 [ 23.00( 25.00| 24.00
Colocated with ALN Air Station 18.50 2.08 |16.00| 21.00f 18.50
Barnwell Airport 19.00 0.82 ] 18.00] 20.00] 19.00
Colocated with SCT Air Station (P) 18.25 0.50 | 18.00] 19.00| 18.00
Colocated with DKH Air Station (P) 20.00 2.58 |17.00 23.00{ 20.00
Seven Pines Road Colocated with SRS Air Station (P) 24.50 3.11 [20.00[ 27.00]| 25.50
Williston Police Department 22.50 1.91 | 21.00) 25.00| 22.00
Junction of US 278 and SC 781 (P) 20.25 2.06 | 18.00( 23.00{ 20.00
US 278 near Upper Three Runs Creek (P) 26.75 1.71 [25.00( 29.00{ 26.50
Colocated with NEL Air Station (P) 19.75 2.50 [17.00] 23.00] 19.50
Windsor Post Office 20.25 2.50 |17.00( 23.00{ 20.50
Control TLD (Kept in Office) 23.25 3.30 [21.00] 28.00| 22.00
Lead (Kept in Lead Brick Enclosure) 10.25 1.26 9.00 | 12.00] 10.00
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2013 Summary Statistics

Statistical Review Of Radiological Monitoring at Aiken Elementary Water Tower (AIK)

Analyte Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Rain
Units pCi/m3 pCi/m3 pCi/m3 pCi/L

N 52 (48) 52 (52) 12 (4) 12 (0)
Mean 0.0018 0.0226 3.47 No Detections
Std Dev 0.0009 0.0078 0.32

Median 0.0016 0.0206 3.47

Min 0.0007 0.0109 3.16

Max 0.0052 0.0415 3.78

Statistical Review Of Radiological Monitoring at New Ellenton, SC (NEL)

Analyte Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Rain
Units pCi/rn3 pCi/m3 pCi/m3 pCi/L

N 50 (45) 50 (50) 12 (8) 12 (0)
Mean 0.0018 0.0219 4.39 No Detections
Std Dev 0.0009 0.0077 151

Median 0.0016 0.0201 3.85

Min 0.0004 0.0085 2.61

Max 0.0048 0.0413 6.73

Statistical Review Of Radiological Monitoring at Jackson, SC (JAK)

Analyte Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Rain
Units pCi/m’ pCi/m’ pCi/m’ pCi/L

N 52 (48) 52 (52) 12 (10) 12 (1)

Mean 0.0019 0.0237 3.83 One Detect of 346.02
Std Dev 0.0009 0.0083 1.17

Median 0.0018 0.0223 3.82

Min 0.0005 0.0107 2.57

Max 0.0045 0.0421 6.57

Statistical Review Of Radiological Monitoring at Burial Grounds North, SRS (BGN)

Analyte Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Rain
Units pCi/m3 pCi/m3 pCi/m3 pCi/L

N 51 (47) 51(51) 12 (12) 11(11)
Mean 0.0019 0.0226 170.32 3362.29
Std Dev 0.0013 0.0080 100.55 2220.20
Median 0.0014 0.0215 152.97 2707.04
Min 0.0006 0.0081 48.25 1203.13
Max 0.0078 0.0417 361.59 9087.64

Statistical Review Of Radiological Monitoring at Allendale Barricade (ABR)

Analyte Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Rain
Units pCi/rn3 pCi/m3 pCi/m3 pCi/L

N 52 (48) 52 (52) 12 (4) 12 (0)
Mean 0.0018 0.0226 4.36 No Detections
Std Dev 0.0010 0.0075 1.36

Median 0.0016 0.0219 4.52

Min 0.0006 0.0099 2.59

Max 0.0047 0.0408 5.82
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2013 Summary Statistics

Statistical Review Of Radiological Monitoring at Allendale, SC (ALN)

Analyte Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Rain
Units pCi/m3 pCi/m3 pCi/m3 pCi/L
N 52 (49) 52 (52) 12 (2) 12 (2)
Mean 0.0020 0.0219 2.56 331.09
Std Dev 0.0012 0.0074 0.19 68.40
Median 0.0016 0.0206 2.56 331.09
Min 0.0007 0.0103 2.42 282.72
Max 0.0064 0.0375 2.69 379.46

Statistical Review Of Radiological Monitoring at Snelling, SC (SCT)

Analyte Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Rain
Units pCi/rn3 pCi/m3 pCi/m3 pCi/L

N 53 (44) 53 (53) 12 (11) 12 (3)
Mean 0.0017 0.0220 5.38 285.14
Std Dev 0.0010 0.0075 3.98 59.80
Median 0.0014 0.0209 3.60 315.22
Min 0.0005 0.0100 2.29 216.27
Max 0.0054 0.0390 15.20 323.92

Statistical Review Of Radiological Monitoring at Dark Horse (DKH)

Analyte Gross Alpha in Air Gross Beta in Air Tritium in Air Tritium in Rain
Units pCi/m’ pCi/m’ pCi/m’ pCi/L

N 53 (48) 53 (53) 12 (8) 12 (2)
Mean 0.0017 0.0212 4.92 238.20
Std Dev 0.0008 0.0076 261 28.61
Median 0.0015 0.0188 4.22 238.20
Min 0.0004 0.0096 2.77 217.97
Max 0.0041 0.0385 11.04 258.43
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LIST OF ACRONYMS

ABR
AIK
ALN
BGN
DKH
DOE-SR
ESOP
JAK
LLD
NEL
SCDHEC
SCT
SRS
TLD
TSP
USEPA

Allendale Barricade

Aiken

Allendale

Burial Grounds North

Dark Horse at the Williston Barricade

Department of Energy-Savannah River
Environmental Surveillance and Oversight Program
Jackson

Lower Limit of Detection

New Ellenton

South Carolina Department of Health and Environmental Control
South Carolina Advanced Technology Park
Savannah River Site

Thermoluminescent Dosimeter

Total Suspended Particulates

United States Environmental Protection Agency

Units of Measure

Ci
mrem
pCi/L
pCi/m3

Curie

millirem

picoCuries per liter
picoCuries per cubic meter

Plus or minus. Refers to one standard deviation unless otherwise stated
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1.0 PROJECT SUMMARY

The Environmental Surveillance and Oversight Program (ESOP) of the South Carolina
Department of Health and Environmental Control (SCDHEC) samples an ambient groundwater
monitoring network adjacent to the Savannah River Site (SRS) to characterize groundwater
quality in the area. This annual evaluation is conducted to determine possible offsite
groundwater impacts due to operations conducted at the SRS. ESOP provides this project report
annually as an independent source of information concerning Department of Energy-Savannah
River (DOE-SR) activities and the potential impacts of those activities to public health and the
environment.

SCDHEC currently utilizes a regional groundwater monitoring well network consisting of cluster
wells (C-wells) and network wells (consisting of private wells and public water systems). This
groundwater well network consists of approximately 75 wells that are routinely sampled by
SCDHEC. The C-wells are owned and maintained by the South Carolina Department of Natural
Resources (SCDNR). These cluster wells are screened from shallow surficial aquifers to depths
exceeding 1,400 feet below ground surface. The C-well clusters are situated throughout the
perimeter of the SRS.

The following items outline the objectives of the project, as well as the importance of sampling
for radionuclides throughout the groundwater well network:

Evaluate groundwater quality adjacent to SRS;

Compare results with historical data;

Determine any SRS contaminant migration offsite;

Expand current ambient water quality databases;

Provide the public with independently generated, region specific,
groundwater quality information.

The study area is composed of a 10-mile perimeter extending from the SRS boundary, as well as
random background locations found throughout the state of South Carolina. The 10-mile
sampling perimeter was selected based on groundwater well availability and overall proximity to
the SRS. As part of the ongoing ambient groundwater study, sampling of random background (B
locations) will continue throughout the state of South Carolina. These sample locations are
selected at random using a designated quadrant system that extends throughout the state of South
Carolina. These samples are collected from either private or municipal groundwater wells. Map
1 in Section 4.0 depicts the network groundwater well locations, the extent of the study area, and
the wells sampled during the 2013 sampling event. ESOP evaluates five aquifer zones (Upper
Three Runs, Gordon, Crouch Branch, McQueen Branch, and the Piedmont Hydrogeologic
Province) from the water table to confined aquifers more than 1,400 feet deep (Section 5.0, Table
2).

The SCDHEC analytical laboratory data from the 2013 groundwater sampling event revealed
limited contaminants present in the groundwater wells sampled. These groundwater wells, along
with the extent of contaminants, will be detailed in Section 2.0 of this report. Due to the low
concentrations and limited extent of the contaminants identified in these groundwater wells, it is
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likely the sources of these contaminants are a result of naturally occurring processes in the
subsurface.

2.0 RESULTS AND DISCUSSION

The 2013 groundwater sampling event was scheduled for sample collection from 21 C-wells. Of
these 21 groundwater wells, six wells were not sampled due to inoperable pumps at the time of
sampling. Additionally, three background samples were collected at random locations in South
Carolina. The 15 C-wells and the three background sample locations are featured in Section 4.0,
Map 1. Based on a review of the wet chemistry, metals, tritium, gross alpha, non-volatile beta,
and gamma-emitting radioisotope analytical data provided by the SCDHEC analytical and
radiological laboratories, various contaminants were detected in the 18 groundwater wells
sampled. Please see Section 5.0, Table 1 for a list of all wells, their locations, and sampling
schedule. To view the electronic groundwater data set, please see Appendix A — ESOP Data.

Alpha activity was detected at eight of the groundwater well locations sampled during the 2013
sampling event (GWMO06501, GWM06503, GWM06506, GWMO06507, GWM02306,
GWMO02305, GWMO02303, GWBO01), none of which exceeded the United States Environmental
Protection Agency (USEPA) maximum contaminant level (MCL) of 15 picocuries per liter
(pCi/L) (USEPA 2002). Of these eight wells, seven of them are C-wells and one is a background
location. No tritium activity was detected at any of the well locations sampled during the 2013
event. Non-volatile beta was detected at two of the C-wells sampled (GWMO06503 and
GWMO02305). The activity of these samples was 4.62 pCi/L and 12.4 pCi/L respectively. The
USEPA MCL for non-volatile beta (8 pCi/L) (USEPA 2002) was exceeded in well GWMO02305.
This exceedance is likely due to the presence of elevated levels of Radium 226 and Radium 228,
which occur naturally in the area (ATSDR 2007).

The 2013 groundwater sampling event revealed additional contamination in several groundwater
well locations. One or more of the following contaminants: nitrate/nitrite, barium, cadmium, and
lead were detected in 11 well locations (GWM06503, GWMO02202, GWM02204, GWM02303,
GWMO02104, GWMO02102, GWMO02101, GWMO06501, GWMO02306, GWM02305, GWMO02205).
The sample collected at GWMO02205 yielded a lead concentration of 0.016 mg/L. This
concentration exceeds the USEPA action level for lead which is set at 0.015 mg/L (USEPA
2002); however, elevated lead concentrations sometimes occur naturally in this region (ATSDR
2007). No other contaminants detected exceeded the USEPA established MCLs or action levels
for drinking water.

The 2013 groundwater analytical data suggests the extent of the contaminants are isolated and
likely the result of dissolved metals and radionuclides from naturally occurring geologic
formations.

Contaminants commonly found in the SRS groundwater include: volatile organic compounds,
metals, and tritium. In the event known contaminants (commonly found in SRS groundwater)
are found in wells located within the SCDHEC sampling network, the affected wells would be
investigated further to help determine the source. Due to the extensive groundwater
contamination on the SRS, SCDHEC will continue to monitor groundwater quality to identify
any future SRS offsite contaminant migration.
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Radiological Parameter Results

The presence of naturally occurring radionuclides has been well documented in the groundwater
regime across the state of South Carolina. Groundwater investigations performed by state and
federal agencies such as SCDHEC, SCDNR, and the United States Geological Survey (USGS)
have confirmed the presence of these radionuclides.

Gross alpha was detected at eight of the 18 groundwater wells sampled during the 2013 event
(Figure 1). These eight locations (7 C-wells and 1 background) are identified as GWMO06501,
GWMO06503, GWMO06506, GWM06507, GWM02306, GWMO02305, GWM02303, and GWBO01
and yielded activities of 7.56 pCi/L, 2.08 pCi/L, 3.31 pCi/L, 6.24 pCi/L, 8.67 pCi/L, 2.26 pCi/L,
2.94 pCi/L, and 4.10 pCi/L respectively. None of these locations exceeded the USEPA drinking
water limit of 15 pCi/L.

Non-volatile beta was detected in two of the groundwater wells sampled (Figure 2). These two
locations (C-wells) are identified as GWMO06503 and GWMO0230